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Abstract 
Lean plays a major role in the industrial environment. It is a set of techniques that are used in the day to day activities of the 
automobile industries. More than 30 lean tools are used in the regular schedule of the production environment. Each type of 
organization uses a particular type of lean tool for a particular problem to achieve optimum production. In order to find the most 
influential lean tools based on the ranking, a survey has been conducted in 91 automobile industries. The survey is based on the 5 
point likerts scale to find the highly impacted lean tools. The survey results show that around 5 tools out of 30 are highly 
effective. Hence, these works mainly focus on ranking of lean tools, its positive impact towards the automobile industries. It also 
focuses on the flexibility of tools and how these lean tools can be effectively utilized for the increase in the production rate of the 
manufacturing industries. 
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1. Introduction to lean Production systems  
Lean manufacturing represents a multifaceted concept that may be grouped together as distinct bundles of 
organizational practices [1-2]. Firms that have successfully reduced their internal waste through lean production 
methods also implement practices for better environmental management [3-4]. Lean manufacturing will be 
positively associated with management practices. Environmental management practices help an organization 
implement processes and procedures which taken into account management consideration across all functions [5]. 
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Such process and procedures are expected to reduce an organization's negative impact on its environmental 
performance. Lean manufacturing influences financial performance through improving organizational processes, 
cost efficiencies [6-7-8]. Autonomation gives rise to practices pertaining to visual control, mistake proofing and 
housekeeping (‘‘5S’’-sort, straighten, sweep, standardize, and self-discipline), while JIT drives changeover 
reduction [9]. 
2. Theoretical review of Lean production Systems  
Various lean tools are used based on the needs of the industries. The usage of these tools is changing over a 
period of time and their suitability. The most frequently mentioned characteristics of lean tools are in the literature 
review are stated as setup time reduction; continuous improvement; failure prevention (Poka Yoke); and production 
leveling or heijunka. In order to carry out the qualitative assessment of lean production, a checklist selected based on 
classical studies such as pull production; supply chain integration; standardized work; work leveling; work 
balancing; labor flexibility; zero defect quality control; total productive maintenance; single minute exchange of dies 
and tools (quick setup); visual management; and continuous improvement. According to Seth, the goal of lean 
manufacturing is to reduce waste in human effort, inventory, time to market and manufacturing space to become 
highly responsive to customer demand while producing quality products in the most efficient and economical 
manner[10]. Fullerton examined how utilization of non-financial, manufacturing performance measures impacts of 
the lean manufacturing/financial performance relationship. The results provided substantial evidence that utilization 
of this method mediates the relationship between lean manufacturing and financial performance. A lean philosophy 
identifies and removes the inefficiencies like the non value added (waste) cost or unneeded wait time within the 
process caused by defects, excess production and other process to expand any organization [11-12]. 
3. Major positive impact of the Lean tools  
Most of the industries are facing a major challenge in identification of the relevant optimized lean tools. In 
today’s industrial environment the price reduction and productivity improvement are the major concern. To deal 
with this problem, the industry needs some quality policies focused on quality of the products. There are varieties of 
quality policies come before them and the industry experts are in a state to choose the right tools that are more 
effective for them [13]. In this work, 30 lean tools are taken from this survey. The analyzed survey results focus on 
the major lean tools arising out of the list of tools and how these tools are used in reduction of non value added 
activities taken in to consideration. The various lean tools taken are 5S, OEE, 8 step Practical Problem Solving(PPS) 
Method, Pareto Analysis, Elimination of Waste, Kaizen , Setup Time Reduction , Process Mapping, Value Stream 
Mapping (VSM), Quick & Easy Kaizen , SPC / Control Charting, 5 Whys, Autonomation, Continuous 
Improvement, Continuous Flow, Visual Controls, Design for Six Sigma (DFSS), Cellular Manufacturing , 
Production Leveling, KANBAN / Line Balancing, VOC (Voice Of The Customer), Jidoka, ANOVA, Work 
Standardization , Work Simplification , Fishbone diagrams  Six Sigma, Takt Time , QFD and Poke Yoke / mistake 
proofing. Out of these 30 tools, the high impact lean tools are to be found out by using the weighted average 
method. Each and every tool mentioned above are having some impact, but the usage and flexibility depends on the 
type of industry, nature of work and existing production system that are currently practiced in the industries [14-15]. 
3.1 Definitions of Weighted Average 
An average in which each quantity to be averaged is assigned a weight. These weightings determine the relative 
importance of each quantity on the average. Weightings are the equivalent of having that many like items with the 
same value involved in the average. To calculate a weighted average, multiply each value by its weight. Add the 
products of value time weight to get the total value. Add the weight themselves to get the total weight. Divide the 
total value of the total weight. In a similar way the data received from the survey is used to calculate the values and 
rank the tools based on its importance. Lean tools are ranked based on their effectiveness in the production systems 
and explained in detail in the each forthcoming chapter. 
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    Table 1: Weighted average results of the Lean production tools. 
S.No Tools Weighted average Ranking) 
1 5S 1.153 1 
2 OEE 1.164 2 
3 8 step problem solving Method 1.219 3 
4 Pareto Analysis 1.254 4 
5 Elimination of Waste 1.318 5 
6 Kaizen  1.329 6 
7 Setup Time Reduction  1.351 7 
8 Process Mapping 1.362 8 
9 Value Stream Mapping (VSM) 1.461 9 
From the above table 1 the weighted average value for the Elimination of waste is 1.318 and ranked 5 out of 9 
major lean tools. The Pareto analysis ranked 4 with the weighted average value of 1.254.The first three tools such as 
5S, OEE, 8 step problem solving methodology, obtained the value 1.153, 1.164 and 1.219 respectively which has the 
highest impact compared to other tools. 
3.2 5S principles and its impact on Industrial environment  
5S was invented in Japan; 5S'expands in terms of Seiri, Seiton, Seiso, Seiketsu, and Shitsuke. These 5S 
is: Sort, Set (in place), Shine, Standardize, and Sustain in English Seiri: The first step of the "5S" process, seiri, 
refers to the act of throwing away all unwanted, unnecessary, and unrelated materials in the workplace. Seiton: 
means orderliness, is all about efficiency. This step consists of putting everything in an assigned place so that it can 
be accessed or retrieved quickly. Seiso: The third step in"5S", says that 'everyone is a janitor.' Seiso consists of 
cleaning up the workplace and giving it a 'shine'. Seiketsu: The fourth step of "5S", or seiketsu, more or less 
translates to 'standardized clean-up'. It is to measure and maintain 'cleanliness' Shitsuke. The last step of "5S", 
Shitsuke, means 'Discipline.' It denotes commitment to maintain orderliness and to practice the first 4 S as a way of 
life as shown in figure 1. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: 5S and its impact on Industrial waste. 
The 5S technique includes the whole organization for complete involvement and systematic implementation at all 
levels and establishes effective quality processes [16]. Instant return on investment and its applicability to a variety 
of scenarios are the reasons for 5S’s immense popularity. 5S is one of the most commonly applied lean techniques in 
the manufacturing sector. Some researchers view 5S as a philosophy that encourages workers to think differently, 
while others look at it as an organization tool [17]. However, all agree that 5S is one of the best known 
methodologies for improving processes. 5S is applied in a variety of areas in a manufacturing facility. Brown [18] 
who stated that employee engagement through training and involvement are required to identify and reduce the 
Eliminate waste 
Sort Set in Order  
Sustain  
Standardise 
Shine  
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hazards. This was specifically observed when two dimensions management commitment and involvement increased 
significantly after 5S. 
      Table 2: Percentage of respondents for 5S and its impact on industrial environment  
S.No Particulars No of respondents Percentage 
1 Strongly Disagree (SD) 1 1.09 
2 Disagree (D) 1 1.09 
3 Normal (N) 2 2.19 
4 Agree (A) 3 3.29 
5 Strongly Agree (SA) 84 92.30 
 Total 91 100 
 
From the above table 2 states that 84 respondents which is around 92.30 % are strongly agreeing the positive 
impact of this 5S tool. Around 3 respondents agree the same and 2 respondents are showing the negative impact of 
this 5S tool. This result indicates that the majority of the industries is using 5S as one the best tool to maintain the 
flexible production system 
3.3 OEE (Overall Equipment Effectiveness) and its impact on Industrial environment  
OEE (Overall Equipment Effectiveness) is the best practices metric that identifies the percentage of planned 
production time that is truly productive. An OEE score of 100% represents perfect production: manufacturing only 
good parts, as fast as possible, with no down time. OEE is useful as both a benchmark and a baseline: As a 
benchmark it can be used to compare the performance of a given production asset to industry standards, to similar 
in-house assets, or to results for different shifts working on the same asset. As a baseline it can be used to track 
progress over time in eliminating waste from a given production asset.  
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2: OEE and its impact on Industrial waste. 
The OEE of the installation can then be calculated as OEE = available production time/valuable operating time. 
Overall Equipment Effectiveness is a major KPI (Key Performance Indicator) that accounts for three constituent 
elements: 1. Availability is the percentage of time that machines are available for scheduled production compared 
with the amount of time they were actually producing, 2. Performance compares the theoretical machine rate with 
the number of items actually produced on a machine during its operating time, 3. Quality is the percentage of items 
that pass the first quality inspection as shown in above figure 2. This allows a plant manager to compare consistency 
between individual machines and, in turn, allows for comparisons between different manufacturers, as well as 
Machine, specifications, and even individual operators. 
     OEE 
Quality Availability 
Performance 
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      Table 3: Percentage of respondents for OEE and its impact on industrial environment 
S.No Particulars No of 
Respondents 
Percentage 
1 Strongly Disagree (SD) 1 1.09 
2 Disagree (D) 2 2.19 
3 Normal (N) 4 4.39 
4 Agree (A) 5 5.49 
5 Strongly Agree (SA) 79 86.81 
 Total 91 100 
 
From the above table 3 states that 79 out of 91 respondents, which is around 86.81% strongly agree with the 
positive impact of this OEE tool. Around 5 respondents agree the same and 7 respondents are showing the negative 
impact of this tool. These results indicate that majority of the industries using the OEE for the usage of machines 
and men in an optimized manner. 
3.4 8 Step Practical Problem Solving (PPS) method and its impact on Industrial environment  
The general workflow for performing Jishukens follows the eight-step PPS as follows and shown in the below 
figure 3 
 
   
 
 
 
 
 
 
 
. 
 
 
 
 
 
 
 
 
 
 
  
 
 
Fig. 3:  8 step Practical Problem Solving (PPS) Method 
The eight-step PPS method is effective because, it links methods to results by running trials to determine 
countermeasures. Although Jishukens may vary in time depending on the nature of the problem, the Jishuken team 
may meet as needed to complete the problem-solving process. Jishukens could meet continuously over a short 
Step 1: Clarify the problem. 
Step 7: Monitor both results and processes
Step 2: Break down the problem 
Step 3: Target setting 
Step 4: Root cause analysis 
Step 5: Develop countermeasures 
Step 6: Implement the countermeasures   
Step 8: Standardize successful processes 
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period or spend a few hours a week over the span of several months. The kind of time spent depends on the nature of 
the problem and what is involved in completing the 8 step PPS [19]. 
 Table 4 Percentage of respondents for 8 step PPS methodology and its impact on industrial environment 
S.No Particulars No of 
Respondents 
Percentage 
1 Strongly Disagree (SD) 1 1.09 
2 Disagree (D) 2 2.19 
3 Normal (N) 3 3.29 
4 Agree (A) 4 4.39 
5 Strongly Agree (SA) 81 89.01 
 Total 91 100 
 
From the above table 4, the result suggests that 81 out of 91 respondents that is around 89.01 % are strongly 
agreeing for the positive impact of this 8 step PPS tool. Around 4 respondents preferred to agree the same and only 6 
respondents are showing the negative impact of this tool. This result indicates that the majority of the industries is 
using the 8 step PPS methodology which is used for the cause and effect problem. The eight-step PPS aims to break 
down large problems into small problems and test various countermeasures for each small problem. The outer cycle 
prioritizes the order of the small problems and the inner cycle prioritizes the order of the countermeasures for each 
small problem [19]. Ohno & Liker, Hoseus stated that the eight-step PPS is an agreed procedure for developing 
counter measures that keep away problems from returning. The 8 step PPS is effective because, it links methods to 
results by running trials to determine countermeasures [20-21]. 
3.5 Pareto Analysis and its impact on Industrial environment  
Pareto Analysis is a simple technique for prioritizing possible changes by identifying the problems that to be 
resolved by making these changes. By using this approach, you can prioritize the individual changes that will most 
improve the situation. Pareto Analysis uses the Pareto Principle also known as the "80/20 Rule" – which is the idea 
that 20% of causes generate 80% of results as shown in figure 4 
 
 
 
 
 
 
 
 
 
 
 
Fig.4. Pareto analysis and its impact on Industrial waste 
With this tool, employees try to find the 20% of work that will generate 80% of the results of the work would 
deliver. The figures 80 and 20 are illustrative, but the Pareto Principle illustrates the lack of symmetry that often 
appears between work put in and the results achieved. For example, 13% of the work could generate 87% of returns. 
Or 70% of problems could be resolved by dealing with 30% of the causes. The results of a Pareto analysis are 
typically represented through a Pareto chart. The chart represents the various factors under consideration in ranked 
order. The presentation of this chart is in the form of a bar graph in descending order. It helps to easily predict which 
20% of effort  
Produces 80% of 
the desired results  
OEE 
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factors are vital few by providing a clear indicator through superimposing a line graph that cuts an 80 percent 
cumulative percentage. It also helps in determining those factors which have the least amount of benefits and vice-
versa. Pareto Analysis is a simple technique for prioritizing problem-solving work so that the first piece of work you 
do resolved the greatest number of problems. It's based on the Pareto Principle idea that 80% of problems may be 
caused by as few as 20% of causes. To use Pareto Analysis, identify and list problems and their causes. Then score 
each problem and group them together by their cause. Then add up the score for each group. Finally, work on 
finding a solution to the cause of the problems in group with the highest score. 
      Table 5. Percentage of respondents for Pareto analysis and its impact on industrial environment 
S.No Particulars No of 
Respondents 
Percentage 
1 Strongly Disagree 1 1.09 
2 Disagree 1 1.09 
3 Normal 2 2.19 
4 Agree 3 3.29 
5 Strongly Agree 84 92.30 
 Total 91 100 
 
From the above table 5 the results states that 84 respondents out of 91 respondents, which is around 92.30% 
strongly agree with the positive impact of this tool. Around 3 respondents agree the same, but only 4 respondents are 
showing the negative impact of this tool. The result support that some of the industries using the Pareto analysis 
where it deals with 80% of the problem are happening due to 20 % causes which is to be rectified in the production 
environment.  
3.6 Elimination of waste and its impact on Industrial environment  
Waste elimination in the industry ranks 5 in the order of the tools. In Japanese word called muda in which seven 
types of waste are associated such as delay, overproduction, overcorrection, conveyance reduction, waiting, 
unnecessary processing, excess inventory. Around 76 employees strongly agree that waste reduction plays a major 
role in the production environment. 
     Table 6. Percentage of respondents for Elimination of waste and its impact on industrial environment 
S.No Particulars No of 
Respondents 
Percentage 
1 Strongly Disagree 1 1.09 
2 Disagree 3 3.49 
3 Normal 5 5.49 
4 Agree 6 6.59 
5 Strongly Agree 76 83.51 
 Total 91 100 
 
From the above table 6, the results state those 76 out of 91 respondents, which is around 83.51% strongly agree 
with the positive impact of this tool. Around 6 respondents agree the same, but 9 respondents are showing the 
negative impact of this tool. The result suggests that some of the industries using the elimination of waste as a 
process in the production environment. 
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4. Results and discussion 
In this work more than 30 lean tools are used for the analysis based on the production environment. Each type of 
organisation uses a particular type of lean tools for the particular problem. The results obtained for the 5S impact, 84 
respondents out of 91 which are around 92.30% respondents strongly agree with the positive impact of this tool. 
Around 3 respondents are agreeing to the same and only 4 respondents are showing the negative impact of this tool. 
The results obtained from the OEE states that 79 respondents out of 91which is around 86.81% strongly agree with 
the positive impact of this tool. Around 5 respondents are agreeing the same and only 7 respondents are showing the 
negative impact of this tool. The results obtained for the 8 step problem solving methodology states that 81 
respondents out of 91 which is around 89.01% are strongly agreeing the positive impact of this tool. Around 4 
respondents agree the same and only 6 respondents are showing the negative impact of this tool. The results 
obtained from Pareto analysis states that 84 respondents out of 91 which is around 92.30% are strongly agreeing the 
positive impact of this tool. Around 3 respondents are agreeing the same and only remaining 4 respondents are 
showing the negative impact of this tool. The results obtained for the Elimination of waste states that 76 respondents 
out of 91 which is around 83.51% are strongly agreeing the positive impact of these tools. Around 6 respondents 
agree the same and only 9 respondents are showing the negative impact of this tool. Graphical representation stated 
in the figure 5 represents the major lean tools that are strongly agreed with the respondents and successfully used in 
the production environment.The graph is plotted between Lean tools in x axis vs percentage of respondents in the y 
axis. The results mentioned in the above para stated in the graph shown below. 
 
 
Fig. 5: Number of respondents agree for major lean tools 
5. Conclusion 
In this work more than 30 lean tools used for the analysis based on the production environment. Every 
organisation uses a specific type of lean tool for the particular problem. Using the weighted average method, 
analysis carried out and the results suggests that top 5 lean tools out of 30 tools are highly effective. Mathematical 
calculations also support these major 5 tools. The theoretical explanations are narrated for each major tool and how 
it is used in the industrial environment. An overall graph showed in the above figure 5 states that how respondents 
strongly agree for these five different tools. Hence this work concludes that usage of any one among the five tools 
such as 5S, Overall Equipment Effectiveness, 8 Step Problem Solving Methodology, Pareto analysis, elimination of 
waste have a positive impact towards the productivity of the automobile industries. 
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